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�
 ABSTRACT 

Purpose: Nonclinical evidence demonstrating that estrogen recep-
tor, cyclin-dependent kinases 4 and 6 (CDK4/6), and PI3K/AKT/mTOR 
(PAM) pathways cross-promote tumor proliferation in hormone 
receptor–positive (HR+)/HER2� breast cancer cell lines led to the de-
velopment of CDK4/6 inhibitors and agents inhibiting single PAM 
pathway nodes to treat HR+/HER2� advanced breast cancer. Simul-
taneous blockade of the estrogen receptor, CDK4/6, and PAM pathways 
may optimize antitumor control in the treatment-näıve advanced breast 
cancer setting. Gedatolisib, a pan-PI3K/mTOR inhibitor, was evaluated 
as first-line therapy, combined with standard-of-care palbociclib and 
letrozole, for patients with HR+/HER2� advanced breast cancer. 

Patients and Methods: Treatment-naı̈ve patients from a phase 
Ib study with HR+/HER2� advanced breast cancer treated with 
gedatolisib plus palbociclib and letrozole were analyzed. The 
primary endpoint of the overall study was investigator-assessed 
objective response. Secondary endpoints included safety, duration 
of response, progression-free survival (PFS), and overall survival. 

Results: Of 41 patients, all had stage IV disease, 93% had 
measurable disease, 78% had visceral metastases, and 22% had 
detectable PIK3CA mutations. The objective response rate was 
79% in patients with evaluable disease (N ¼ 33). The median 
duration of response was 48 months for confirmed responders. 
The median PFS was 48.4 months, and the median overall 
survival was 77.3 months. The overall response rate and PFS 
were comparable in patients with and without PIK3CA mu-
tations. Fewer than 10% discontinued treatment due 
to treatment-related adverse events. The most frequent grade 
3/4 adverse events were neutropenia (61%), rash (39%), and 
oral stomatitis (29%). 

Conclusions: Gedatolisib plus palbociclib and letrozole dem-
onstrated preliminary efficacy in patients with no prior systemic 
therapy for advanced breast cancer. These results warrant further 
evaluation of gedatolisib added to standard-of-care, first-line 
therapy for HR+/HER2� advanced breast cancer. 

Introduction 
Breast cancer is the most common tumor type diagnosed in 

women in the United States and is the leading cause of cancer death 

in women globally (Supplementary Table S1; ref. 1). Breast cancer is 
categorized into subtypes based upon molecular characteristics such 
as the expression status of the hormone receptors (HR), specifically 
estrogen receptor (ER) and/or progesterone receptor, and the ex-
pression of HER2. The most common molecular subtype is HR+, 
HER2� breast cancer, which accounts for 74% of newly diagnosed 
cases (2). For patients with HR+, HER2� metastatic breast cancer, 
median overall survival (OS) is 4 to 5 years (1). Patients with 
metastatic breast cancer whose early breast cancer relapsed during 
or within 12 months of adjuvant endocrine therapy (ET) have a 
significantly worse prognosis (3). 

Current National Comprehensive Cancer Network (NCCN), 
American Society of Clinical Oncology (ASCO), and European 
Society for Medical Oncology (ESMO) guidelines recommend ET 
combined with cyclin-dependent kinases 4 and 6 (CDK4/6) in-
hibitors as standard-of-care first-line treatment for patients with 
HR+, HER2� locally advanced (inoperable) or metastatic breast 
cancer (4). ETs such as selective estrogen receptor degraders (e.g., 
fulvestrant) and aromatase inhibitors (e.g., letrozole) block tumor 
cell proliferation by disrupting ER pathway activation. CDK4/ 
6 inhibitors disrupt cell proliferation and tumor growth by 
blocking the cell-cycle transition from the G1 phase to the 
S-phase. Patients with HR+, HER2� advanced breast cancers 
treated with CDK4/6 inhibitors plus ET eventually experience 
disease progression. One key mechanism of resistance to ET plus 
CDK4/6 inhibitor regimens involves the PI3K/AKT/mTOR 
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(PAM) pathway. Preclinical research has found that cross-talk 
among the ER, cyclin D1/CDK4/6, and PAM pathways can induce 
resistance through compensatory mechanisms when only one of these 
pathways is inhibited (5, 6). Dysregulated PAM pathway signaling 
induces ER transcriptional activity, whereas ER pathway signaling 
activates the PAM pathway by the direct binding of ER-α to PI3Kα. 
Due to the cross-talk between the ER and PAM pathways, inhibition 
with a PAM inhibitor ultimately leads to increased sensitivity to ET 
(7, 8). These findings spurred the clinical development of many PAM 
inhibitors over the past 20 years. To date, four therapies (i.e., alpelisib, 
everolimus, inavolisib, and capivasertib), each targeting a single node 
of the PAM pathway, have been approved when given in combination 
with ET for the treatment of patients with HR+, HER2� breast cancer 
whose disease progressed on or after ET in the advanced setting. 
Additionally, inhibition of the PAM pathway has been found to 
increase cyclin D1 and CDK4/6 activity, which promotes proliferative 
cell cycling and can either increase sensitivity to CDK4/6 inhibition or 
restore sensitivity in tumor cells that have become resistant to CDK4/ 
6 inhibition (9). Thus, there is a strong rationale to simultaneously 
blockade the ET, CDK4/6, and PAM pathways to optimize antitumor 
control in either the first- or second-line settings. The relevance of 
blockading all three pathways was confirmed when inavolisib, a 
PI3Kα inhibitor, was approved by the FDA as first-line treatment for 
adults with endocrine-resistant HR+, HER2� advanced breast cancer 
when combined with palbociclib and fulvestrant based on the 
favorable results of the INAVO120 trial (10). 

Gedatolisib is a potent kinase inhibitor that targets all four class I 
PI3K isoforms and the mTOR complexes mTORC1 and mTORC2. 
Due to cross-talk between the various PAM nodes, the targeting of 
multiple PAM nodes by gedatolisib may prevent the development of 
resistance and thus induce a more comprehensive blockade of the 
PAM pathway than therapies that only target a single PAM node. A 
multicenter, open-label, phase Ib study in adult women with HR+, 
HER2� advanced breast cancer was conducted to evaluate geda-
tolisib combined with palbociclib and ET in the first-line and later- 
line settings (11). Promising preliminary efficacy was reported in 
each setting, reflected in an extended median progression-free 

survival (mPFS) and a favorable objective response rate (ORR). Of 
note, the response to the triplet combination was independent of 
PIK3CA mutation status (11). 

In this study, we report the efficacy and safety results in a sub-
group analysis from the phase Ib study of patients with HR+, 
HER2� advanced breast cancer who received gedatolisib, palboci-
clib, and letrozole as their first-line treatment for advanced disease. 
The current analysis combines patients who participated in either 
the dose escalation or dose expansion portions of the trial and 
provides updated data based on a May 29, 2023, cutoff. 

Patients and Methods 
Study design 

This multicenter, open-label, phase Ib trial included two dose 
escalation and four dose expansion arms in which patients with 
HR+, HER2� advanced breast cancer were enrolled. No randomi-
zation occurred. The original results from the dose expansion arms 
were previously reported (11). This post hoc analysis includes all 
patients with HR+, HER2� advanced breast cancer who had re-
ceived no prior systemic therapy for advanced breast cancer from 
the dose escalation and dose expansion portions of the phase Ib 
study. These patients received the combination of gedatolisib (all 
patients received a 180 mg dose) administered intravenously once 
weekly in a 28-day cycle, along with standard-of-care palbociclib 
(125 mg) once daily for 21 days followed by 7 days off, and once 
daily letrozole (2.5 mg). 

The study was performed in accordance with the Declaration of 
Helsinki and in compliance with good clinical practice guidelines 
and applicable laws. The protocol was approved by the institutional 
review boards at the study sites. Written informed consent before 
study entry was obtained from each patient or from the patient’s 
legally authorized representative if the patient was unable to provide 
consent. 

Patients 
The subgroup analyzed consisted of adult (age at least 18 years) 

female patients with HR+, HER2�, metastatic breast cancer who 
were eligible to receive a CDK4/6 inhibitor and letrozole, had re-
ceived no prior systemic therapy in the metastatic setting, and were 
enrolled in either the dose escalation or dose expansion portion of 
the study. As eligibility for palbociclib and letrozole therapy re-
quired patients to have completed their course of adjuvant ET, if 
applicable, more than 12 months from the diagnosis of advanced 
breast cancer, the patients enrolled would generally be considered 
endocrine-sensitive. Patients were required to have an Eastern Co-
operative Oncology Group performance status of 0 to 1 and ade-
quate hepatic, renal, and bone marrow function. Patients were 
ineligible if they received prior treatment with an mTOR or PI3K 
inhibitor, had prior hematopoietic stem cell or bone marrow 
transplantation, or had active, uncontrolled, or symptomatic central 
nervous system metastases. The protocol mandated that LHRH, 
GnRH, or equivalent agents to suppress ovarian function be ad-
ministered to premenopausal or perimenopausal women. Further-
more, patients were required to have adequate glucose control for 
inclusion, as defined by hemoglobin A1c (HbA1c) <8% and fasting 
blood glucose ≤126 mg/dL (7.0 mmol/L). 

PIK3CA mutation analysis 
PIK3CA mutational status was determined by analysis of DNA 

isolated from plasma samples collected before the dose on cycle 1, 

Translational Relevance 
Gedatolisib, a pan-PI3K/mTOR inhibitor, combined with a 

cyclin-dependent kinases 4 and 6 inhibitor (palbociclib) and 
endocrine therapy (letrozole, an aromatase inhibitor), was well 
tolerated and elicited a 79% objective response rate in first-line 
patients with hormone receptor–positive, HER2� advanced 
breast cancer. The median progression-free survival was 
48.4 months, and the median overall survival was 77.3 months in 
first-line patients receiving gedatolisib, palbociclib, and letrozole 
triplet therapy. Unlike currently available inhibitors of the PI3K/ 
AKT/mTOR pathway, gedatolisib-based triplet therapy achieved 
comparable clinical responses in patients with and without 
PIK3CA mutations. The multinode inhibition exhibited by 
gedatolisib may elicit a response in a broader patient population 
as the mechanism of action does not depend on a specific mu-
tation subtype. These results warrant further evaluation of 
gedatolisib added to standard-of-care, first-line therapy for 
hormone receptor–positive, HER2� advanced breast cancer. 
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day 1. Nine PIK3CA mutations (C420R, E542K, E545K, E545G, 
Q546K, M1043I, H1047Y, H1047R, and H1047L) were analyzed 
using Beads, Emulsions, Amplification, and Magnetics technology 
(Sysmex Inostics, RRID:SCR_025629). Beads, Emulsions, Amplifi-
cation, and Magnetics technology performs single-molecule PCRs 
on magnetic beads in water-in-oil emulsions, as described elsewhere 
(12, 13). Tumor tissue sequencing for PIK3CA mutational status was 
not performed. 

Efficacy assessments 
Objective response status [complete response (CR), partial re-

sponse (PR), stable disease (SD), progressive disease (PD)] was 
assessed by the investigator and confirmed by a subsequent 

radiological scan ≥4 weeks later per Response Evaluation Criteria in 
Solid Tumors (RECIST) guideline version 1.1. While on study, 
tumor assessments (CT or MRI) were initially performed every 
8 weeks starting from the first day of study drug for at least 
18 months or until PD. Twelve months after study enrollment was 
completed, the protocol was amended to allow tumor assessment 
to occur every 12 to 16 weeks. Best objective response was defined 
as the best response across all time points after all tumor as-
sessments were complete for each patient. The ORR, defined as 
the proportion of patients who achieved a radiologically con-
firmed PR or CR, was assessed using RECIST version 1.1. The 
response evaluable population in this ad hoc subgroup analysis 
consisted of patients who had measurable disease, an adequate 
baseline assessment of disease, and at least one postbaseline 
measurable assessment of disease. 

Secondary efficacy analyses included progression-free survival 
(PFS) and duration of response (DOR). PFS was determined by the 
time from the date of the first dose of study drug to the date of the 
first radiologic documentation of postbaseline disease progression 
or death due to any cause. DOR was determined from the time of 
the first documentation of CR or PR to the date of the first docu-
mentation of PD or death, whichever occurred first. PFS and DOR 
were determined using the full analysis set. OS analysis was per-
formed post hoc as a separate survival study after the original study 
was completed and was defined as the time from the start of the 
study drug to death due to any cause. At the time of the final 
analysis, alive subjects were censored on the date of the last follow- 
up in which the subject was known to be alive. 

Safety assessments 
All patients were monitored for adverse events (AE) with a 

treatment-emergent AE (TEAE), defined as an AE occurring from 
the time of the first dose of study therapy until at least 28 days after 
the last dose of the study drug. All AEs were coded using MedDRA 
and graded for severity via the Common Terminology Criteria for 
Adverse Events version 4.03. Safety laboratory assessments, vital 
signs, 12-lead electrocardiograms, and Eastern Cooperative Oncol-
ogy Group performance status were summarized by visit. 

Statistical analysis 
All statistical tests were summarized descriptively. Time-to-event 

data were summarized using Kaplan–Meier methods, and confi-
dence intervals (CI) for median time to event were estimated using 
the Brookmeyer–Crowley method. Statistical analyses were done 
with SAS software (version 9.4; RRID:SCR_008567). 

Data availability 
The data are available from the corresponding author upon 

reasonable request. 

Results 
Patients 

A total of 41 patients with no prior systemic therapy for advanced 
breast cancer from the dose escalation cohort (N ¼ 11) and from the 
dose expansion cohort (N ¼ 30) were pooled for the analysis 
(Supplementary Fig. S1). At study end, 32 (78%) patients in the 
subgroup discontinued treatment. The primary reasons for dis-
continuation were disease progression or relapse (N ¼ 15, 37%), 
treatment-related AEs (N ¼ 4, 10%), AEs of unknown relationship 
to treatment (N ¼ 1, 2%), withdrawal by subject (N ¼ 6, 15%), lost 

Table 1. Patient demographic and baseline disease character-
istics in the full analysis population with no prior systemic 
therapy for advanced breast cancer. 

No prior systemic 
therapy (N = 41) 

Age 
Median years (range) 54 (28–78) 

Race, n (%) 
Black or African American 5 (12%) 
White 35 (85%) 
Other 1 (2%) 

TNM current stage, n (%) 
Stage IV 41 (100%) 

Number of prior systemic therapies for 
advanced disease, n (%) 
0 41 (100%) 
Prior neoadjuvant chemotherapy, n (%) 6 (15%) 
Prior adjuvant chemotherapy, n (%) 11 (27%) 
Prior adjuvant ET, n (%) 18 (44%) 

Measurable baseline disease, n (%) 
Yes 38 (93%) 
No 3 (7%) 

ECOG performance status, n (%) 
0 28 (68%) 
1 13 (32%) 

Visceral metastasis, n (%) 
Yes 32 (78%) 
No 9 (22%) 

Metastatic site involved, n (%) 
Bone 26 (63%) 
Bone only 1 (2%) 
Brain 0 
Liver 15 (37%) 
Lung 7 (17%) 
Lymph node 12 (29%) 
Pleural effusion 4 (10%) 
Skin 1 (2%) 
Other 35 (85%) 

Number of sites involved, n (%) 
≤3 35 (85%) 
≥4 6 (15%) 

PIK3CA, n (%) 
Wild-type 31 (76%) 
Mutant 9 (22%) 
Unknown/missing 1 (2%) 

Abbreviations: ECOG, Eastern Cooperative Oncology Group; TNM, tumor– 
node–metastasis. 
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to follow-up (N ¼ 1, 2%), global deterioration (N ¼ 2, 5%), protocol 
violation (N ¼ 2, 5%), and treatment for other malignancy (N ¼ 1, 
3%). The remaining 9 (22%) of the 41 patients completed the study 
and continued treatment in an expanded access protocol. As of the 
last data cutoff on May 29, 2023, five of the nine patients remained 
enrolled in the expanded access protocol. There was no incidence of 
death prior to disease progression. 

Demographics and baseline characteristics are described in 
Table 1. No patients received prior systemic therapy for advanced 
breast cancer. The median age of patients in the study was 54 years. 
All patients had metastatic breast cancer at enrollment. A total of 38 
(93%) patients had measurable baseline disease. The three patients 
without measurable baseline disease were enrolled in the dose esca-
lation portion of the study, which did not require measurable disease, 
and were therefore excluded from the response evaluable set due to 
the absence of target lesions. Patients in this analysis predominantly 
had three or fewer disease sites involved (85%), and 78% had visceral 
metastases. ctDNA analysis showed that PIK3CA mutations were 
found in 22% of the total treatment-näıve cohort (Table 1). 

Response 
In the treatment-näıve patients who were response evaluable (N ¼

33 out of 41), one (3%) patient achieved a CR, and 25 (76%) patients 
achieved a PR, yielding an ORR of 79% (Table 2; Fig. 1). Six patients 
had a 100% reduction in the sum of target lesion diameters. However, 
five of those patients were classified as PR due to no change in char-
acteristics for nontarget lesions (Fig. 1). Of the six patients total who 
had SD as their best overall response, three had durable SD greater than 
24 weeks. There were three patients in the escalation arm who had 
measurable nontarget lesions and were not included in the response 
analysis set due to the absence of target lesions. However, based on the 
measurement of their nontarget lesions, these three patients would have 
been categorized as having SD as their best response. The median DOR, 
which was calculated using the confirmed responders (CR and PR) in 
the full analysis set, was 47.9 months (95% CI, 24.6 to not reached). The 
median follow-up time for DOR was 49.1 months (95% CI, 24.3–52.7). 

Survival 
At the time of data cutoff on May 29, 2023, 15 of 41 patients 

experienced disease progression, and the median PFS was 
48.4 months (95% CI, 30.4 to not reached; Fig. 2A). The esti-
mated 12-month PFS was 78% (95% CI, 59–89; Fig. 2A). The 

median follow-up duration for PFS was 37.8 months (95% CI, 
14.9–54.6), per the reverse Kaplan–Meier method. 

At data cutoff among the full analysis set (N ¼ 41), there were 
19 patients with an event of death and 22 patients censored for 
OS (Fig. 2B). The post hoc analysis of median OS was 
77.3 months (95% CI, 50.3–89) over a median follow-up time 
for survival of 73.7 months (95% CI, 3+ to 95.6+). The esti-
mated 12-month OS was 95% (95% CI, 81–99). 

PIK3CA mutation status 
Exploratory analyses revealed that ORR and PFS results were 

comparable in patients with and without PIK3CA mutations. In the 
response-evaluable population whose PIK3CA status was confirmed 
(N ¼ 32), the ORR in patients with wild-type PIK3CA tumors was 
80% (20/25) compared with 71% (5/7) in patients whose tumors had 
detectable PIK3CA mutations. Estimated PFS at 12 months was 79% 
(95% CI, 56–91) compared with 71% (95% CI, 26–92) in the wild- 
type and mutated PIK3CA populations, respectively. 

Safety 
Safety data were summarized using the full analysis set (N ¼ 41). All 

patients reported TEAEs of any grade, which are summarized in 
Table 3 by order of frequency for all grades. The most frequent grade 
3 or 4 TEAEs reported were decreased neutrophil count and/or neu-
tropenia (51%), a known adverse reaction to palbociclib: rash (39%) and 
stomatitis (29%; Table 3). No prophylactic measures for rash or sto-
matitis were required in the study protocol. Treatment-emergent seri-
ous AEs (TESAE) occurred in 18 (44%) of the 41 patients: 15 (37%) had 
grade 3 events, and 3 (7%) had grade 4 events, including 2 grade 4 
TESAEs in one patient (Table 4). None of the grade 4 TESAEs was 
assessed as related to study treatment. Four patients (9.8%) dis-
continued treatment due to an AE deemed probably or possibly related 
to treatment, and no AEs leading to deaths were considered treatment- 
related, as assessed by investigators. 

Discussion 
In treatment-näıve patients with HR+, HER2– advanced breast 

cancer, gedatolisib in combination with palbociclib and letrozole 
induced an ORR of 79% among evaluable patients, a median PFS of 
48.4 months, and a median OS of 77.3 months. The triplet therapy 
had a low rate of discontinuations due to treatment-related AEs 

Table 2. Response rates to gedatolisib + palbociclib + letrozole in the response evaluable set. 

Response evaluable WT 
PIK3CAa 

(N = 25) 

Response evaluable mut 
PIK3CA 
(N = 7) 

Total response evaluable 
(N = 33) 

ORR, n (%)b 20 (80%) 5 (71%) 26 (79%) 
Median DOR, months (95% CI)b 48 (24, NR) 47 (4, NR) 48 (25, NR) 
Best overall response, n (%) 

CR 1 (4%) 0 1 (3%) 
PR 19 (76%) 5 (71%) 25 (76%) 
SD 4 (16%) 2 (29%) 6 (18%)c 

PD 1 (4%) 0 1 (3%) 

Abbreviation: NR, not reached. 
aPIK3CA mutation status was missing for one patient. 
bORR was determined in the response evaluable population (N ¼ 33), which corresponded to the patients with baseline target lesions, measurable baseline 
disease, and at least 1 postbaseline measurement of disease, out of 41 patients in the full analysis set; median DOR was evaluated in confirmed responders in the 
full analysis population (N ¼ 41). 
cThree (9%) patients experienced durable SD, defined as SD for >24 weeks. 
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[<10% (4/41)], and side effects were managed by available standards 
of care. The efficacy and safety results of the pooled analysis were 
consistent with the study results published previously for the dose 
expansion arm A patients (11). 

A subgroup analysis of PFS and ORR by PIK3CA status found that 
these results were comparable in patients with and without PIK3CA 

mutations, which is consistent with results reported previously for the 
expansion arms of the study (11). The comparable activity of the 
triplet combination in patients with and without PIK3CA mutations 
may, in part, be explained by the unique mechanism of action of 
gedatolisib. Gedatolisib targets all class I PI3K isoforms and mTORC1 
and mTORC2 to induce comprehensive inhibition of the PAM 
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pathway (14). This contrasts with the currently approved inhibitors 
targeting single nodes of the PAM pathway (15). Alpelisib is a p110α 
subunit–selective PI3K inhibitor (16), inavolisib is a highly selective 
PI3Kα inhibitor that also promotes the degradation of the mutant 
p110α isoform (17), everolimus is an mTORC1 inhibitor (18), and 
capivasertib is an AKT inhibitor (19). The multinode inhibition 
exhibited by gedatolisib not only may prevent compensatory feedback 
and cross-talk between the different pathway nodes but may also elicit 
a response in a broader patient population as the mechanism of action 
does not depend on a specific mutation subtype. 

When combined with letrozole, the three approved CDK4/6 
inhibitors—palbociclib, ribociclib, and abemaciclib—have each 
reported significant improvements in PFS compared with 

letrozole alone as first-line treatment for women with HR+, 
HER2� advanced breast cancer whose disease recurred more 
than 12 months after completing adjuvant ET. The PALOMA-2 
study evaluated palbociclib combined with letrozole as first-line 
therapy for patients with HR+, HER2� advanced breast cancer, a 
similar patient population to the subgroup analyzed here, which 
thus provides a baseline measure of efficacy for one of the cur-
rent standard-of-care regimens (20, 21). For patients treated with 
palbociclib and letrozole in PALOMA-2, the median PFS was 
27.6 months, and the ORR was 55% (22). Similar studies with 
ribociclib (MONALEESA-2) and abemaciclib (MONARCH 3; 
combined with a nonsteroidal aromatase inhibitor), both of 
which were combined with letrozole as initial therapy for 

Table 3. TEAEs (of any cause, occurring in >20% of patients in the safety analysis set; N ¼ 41). 

Preferred term 

Grade 3 Grade 4 All grades 

N (%) N (%) N (%) 

Patients with any TEAE 34 (83%) 7 (17%) 41 (100%) 
Stomatitisa 12 (29%) 0 37 (90%) 
Rashb,c 16 (39%) 0 36 (88%) 
Nausea 1 (2%) 0 34 (83%) 
Neutropenia or neutrophil count decreasedc,d 21 (51%) 4 (10%) 32 (78%) 
Fatigue 4 (10%) 0 30 (73%) 
Constipation 0 0 27 (66%) 
Diarrhea 3 (7%) 0 24 (59%) 
Vomiting 0 0 24 (59%) 
Dysgeusia 0 0 21 (51%) 
Upper respiratory tract infection 0 0 21 (51%) 
Insomnia 1 (2%) 0 19 (46%) 
Headache 0 0 18 (44%) 
Anemia or hemoglobin decreasec 5 (12%) 0 17 (42%) 
Pruritus 4 (10%) 0 17 (42%) 
Urinary tract infection 1 (2%) 1 (2%) 17 (42%) 
White blood cell count decreased or leukopeniac 8 (20%) 1 (2%) 17 (42%) 
Arthralgia 0 0 16 (39%) 
Back pain 0 0 16 (39%) 
Hyperglycemia or blood glucose increasedc 3 (7%) 0 14 (34%) 
Oropharyngeal pain 0 0 14 (34%) 
Pyrexia 1 (2%) 0 14 (34%) 
AST or ALT increasedc 3 (7%) 0 13 (32%) 
Dizziness 0 0 13 (32%) 
Cough 0 0 12 (29%) 
Epistaxis 0 0 12 (29%) 
Hot flush 0 0 12 (29%) 
Hypokalemia 2 (5%) 0 12 (29%) 
Influenza-like illness 0 0 12 (29%) 
Infusion-related reaction 0 0 12 (29%) 
Dry mouth 0 0 11 (27%) 
Hypomagnesemia 0 0 11 (27%) 
Decreased appetite 0 0 10 (24%) 
Dry skin 0 0 10 (24%) 
Hypertension 4 (10%) 0 10 (24%) 
Lymphocyte count decreased 4 (10%) 0 9 (22%) 
Myalgia 0 0 9 (22%) 
Nasal congestion 0 0 9 (22%) 
Oral pain 0 0 9 (22%) 

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase. 
aProphylactic treatment for stomatitis was not implemented. 
bIncludes rash, rash maculopapular, rash pruritic, rash papular, rash erythematous, dermatitis, and dermatitis acneiform. 
cNumber of patients with at least one of the terms. If a patient experienced multiple terms, it was counted once for the highest grade. 
dNeutropenia and neutrophil count decrease were reported interchangeably for many patients. In this table, neutropenia (system organ class blood and 
lymphatic system disorders) and neutrophil count decreased (system organ class investigations) were combined. 
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advanced breast cancer, reported median PFS of 25.3 and 
28.2 months, respectively (22–24). Although cross-trial analyses 
should be approached with caution, comparing the results from 
this study with those from the phase III PALOMA-2 study is 
informative. Patients enrolled in the PALOMA-2 trial included 
48% with visceral disease, 23% with bone-only disease, and 76% 
with measurable disease. By contrast, the patient population 
analyzed here included 78% with visceral metastasis, only 1 (2%) 
with bone-only disease, and 93% with measurable baseline dis-
ease and reported median PFS of 48.4 months and ORR of 79%. 

A patient’s endocrine resistance or sensitivity status has recently 
been incorporated into guidelines recommending first-line treat-
ment options (25, 26). Although the current study was designed 
prior to the adoption of these guidelines, the patients enrolled would 
be classified as ET-sensitive as their disease recurrence occurred 
more than 12 months after completing their adjuvant ET. Primary 
and secondary endocrine resistances (defined according to time to 
relapse from adjuvant ET) are associated with worse survival, with 
an adjusted HR for death of 1.54 in patients with primary endocrine 
resistance and 1.17 in patients with secondary endocrine resistance, 
compared with patients with endocrine-sensitive disease (27). Pa-
tients with ET-resistant, PIK3CA-mutated, HR+/HER2� locally 
advanced or metastatic treatment-näıve breast cancer were recently 
evaluated in the INAVO120 phase III clinical trial that compared 
inavolisib, a PI3Kα inhibitor, in combination with palbociclib and 
fulvestrant with standard-of-care palbociclib plus fulvestrant. Me-
dian PFS was 15.0 months (95% CI, 11.3–20.5) in the group re-
ceiving inavolisib plus palbociclib and fulvestrant and 7.3 months 
(95% CI, 5.6–9.3) in the placebo plus palbociclib and fulvestrant 
group. Based on these results, the FDA recently approved ina-
volisib, a PI3Kα inhibitor, when combined with palbociclib and 
fulvestrant to treat patients with endocrine-resistant HR+/ 
HER2� advanced breast cancer. Further, based on clinical-
trials.gov, the INAVO123 study is planned to evaluate inavolisib 
combined with letrozole and a CDK4/6 inhibitor in endocrine- 
sensitive breast cancer (NCT06790693). Unlike inavolisib, which 
is only indicated for patients with PIK3CA-mutated breast can-
cer, gedatolisib has demonstrated activity in patients with or 
without PIK3CA mutations. These results provide further evi-
dence of the opportunity to improve clinical outcomes in the 
first-line setting by adding a PAM inhibitor to a standard-of-care 
CDK4/6 plus ET regimen. 

The limitations associated with this subpopulation analysis report 
include its small sample size and the post hoc analysis from two 
different arms of the trial. In particular, the response evaluation by 
PIK3CA mutation status involved small patient numbers and was an 
exploratory and hypothesis-generating analysis. Although most 
patients included in the analysis were assigned to a predefined co-
hort based on prior treatment, we also included patients from the 
dose escalation portion of the study who met the same prior 
treatment criteria. However, the patient inclusion criteria in the 
dose escalation portion did not require measurable baseline disease. 
Pooling these patients for analysis provided a larger study pop-
ulation from which to draw preliminary conclusions. Although the 
potential benefit of treating patients with a gedatolisib triplet regi-
men in the first-line setting is compelling, it must be noted that the 
intravenous administration of gedatolisib increases patient burden 
relative to current standard-of-care regimens. There is currently a 
lack of safety data for a triplet regimen with gedatolisib, ET, and 
other current kinase inhibitors such as ribociclib or abemaciclib 
although a phase III study including gedatolisib in combination 
with ribociclib or palbociclib is underway (NCT06757634). Fur-
thermore, treatment with a gedatolisib triplet regimen may add 
toxicity better justified in a first-line endocrine-resistant or later-line 
setting, highlighting the importance of a careful assessment of the 
benefit/risk profile of this triplet regimen. Nonetheless, it is en-
couraging that in this preliminary study of the gedatolisib triplet 
regimen, the discontinuation rate of study treatment due to AEs was 
comparable with the discontinuation rate observed in the PAL-
OMA-2 study that evaluated palbociclib and letrozole. 

In conclusion, the ORR, median PFS, and OS for patients who 
received gedatolisib combined with palbociclib and letrozole com-
pare favorably with published results for patients receiving palbo-
ciclib and letrozole as first-line therapy for advanced breast cancer. 
Additionally, the proportion of patients discontinuing treatment 
due to treatment-related AEs in this study and for palbociclib and 
letrozole was identical (∼10%). In light of these promising prelim-
inary efficacy and safety results, a phase III study evaluating geda-
tolisib combined with a CDK4/6 inhibitor and fulvestrant as first- 
line treatment for patients with ET-resistant HR+, HER2� ad-
vanced breast cancer was initiated (NCT06757634; VIKTORIA-2). 
VIKTORIA-2 will enroll patients whose disease progressed during 
or within 12 months of completing neoadjuvant or adjuvant ET. An 
additional phase III study evaluating gedatolisib combined with 
palbociclib and fulvestrant in patients with HR+/HER2� advanced 
breast cancer that progressed after treatment with a CDK4/6 inhib-
itor and an aromatase inhibitor is also underway (NCT05501886). 
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